To describe the use of fibrin glue to seal Descemet membrane (DM) microperforation and macroperforation during deep anterior lamellar keratoplasty (DALK).
Introduction
D eep anterior lamellar keratoplasty (DALK) is often used as an alternative to penetrating keratoplasty (PK) for k e r a t o c o n u s a n d c o r n e a l s t r o m a l pathologies. [1, 2] A major advantage of DALK over PK is the reduced rate of graft rejection and endothelial cell loss. [2] [3] [4] However, Descemet's membrane (DM) perforation can occur during trephination, deep stromal injection of air, or dissection during big bubble DALK. [5] DM perforation is a major complication of DALK which has been reported to range from 4% to 39%. [6] [7] [8] Although DM perforation warrants conversion to PK, several techniques have been suggested to manage intraoperative DM perforation. Successful management of DM perforation reduces the rate of conversion to PK and hence preserves the advantages of DALK over PK. In literature, only two reports have been published of external application of fibrin glue for sealing DM microperforation during DALK. In this study, we described the use of fibrin glue to seal DM microperforation and macroperforation during DALK.
Methods
A retrospective chart review was performed on patients who had DM perforation managed by fibrin glue (Tisseel fibrin sealant, Baxter Healthcare Corporation, Glendale, CA, USA) during DALK at King Khaled Eye Specialist Hospital (KKESH) in Riyadh, Saudi Arabia, between June 2014 macroperforation (2 mm) was observed during the excision of deep stromal layer. Fibrin glue was applied externally between the host DM and the graft, and the patient did not develop any further complications over the duration of follow-up.
Case 3
A 25-year-old male presented with an inferior DM macroperforation (4 mm at graft-host junction) that was observed during the excision of deep stromal layer after successful big bubble formation. Fibrin glue was applied over the area of perforation prior to suturing the graft. Localized DM detachment was noted on the 1 st postoperative day and reattached spontaneously within 2 days.
Case 4
A 22-year-old male presented with an inferior DM microperforation that was observed during the excision of deep stromal layer after successful big bubble formation. Fibrin glue was applied over the area of perforation followed by graft suturing. The patient developed localized DM detachment on the 1 st postoperative day, which spontaneously reattached within 2 days without further intervention.
In all cases, air was injected intracamerally before the application of fibrin glue to stop fluid leakage and maintain the anterior chamber. At the last follow-up, all patients had a clear graft with no long-term sequelae related to fibrin glue. There were no traces of the glue by 10-14 days postoperatively. Examination findings at the last follow-up including BCVA, refraction, and graft clarity are summarized in Table 1 .
Discussion
Fibrin glue is a human plasma-derived product that has been used widely in ophthalmology, mainly for its adhesive properties. One of the advantages of fibrin glue over the synthetic adhesive (e.g., cyanoacrylate) is its biodegradability and the minimal inflammation, making and February 2019. Preoperative data collection included best-corrected visual acuity (BCVA), defined as either best-corrected Snellen vision with spectacles or pinhole vision; indication of surgery; and any coexisting ocular disease. Intraoperative data collection included the surgical technique, location of DM perforation, size of DM perforation (microperforation or macroperforation), and the stage of the surgery when the perforation occurred. Microperforation was defined as a small perforation that did not lead to consistent anterior chamber collapse, as compared to a macroperforation, in which a sizeable tear or gap in DM (>0.5 mm) resulted in persistent, complete collapse of the anterior chamber despite the use of air or balanced salt solution to reform the anterior chamber. [7] Postoperative data collection included BCVA, refraction, graft clarity, immediate or late DM detachment, and any possible complications. An anterior-segment consultant at KKESH performed all the surgeries using the "Big Bubble technique" [5] or manual layer-by-layer dissection.
Results
One thousand two hundred and eighty-eight DALK surgeries were performed at KKESH between June 2014 and February 2019. Fibrin glue was used to seal DM perforation in four cases of DALK for keratoconus.
Case 1
A 2 1 -y e a r -o l d m a l e p r e s e n t e d w i t h a D M macroperforation (4 mm at graft-host junction) during trephination. Deep manual dissection was carried out followed by intracameral air injection, and fibrin glue was applied over the stromal surface externally to seal the macroperforation before suturing the graft in place with 16 interrupted 10-0 nylon sutures [ Figure 1 ]. Ten days later, the patient developed DM detachment which was managed by the injection of sulfur hexafluoride (SF6) 20% gas. DM reattached and remained attached thereafter.
Case 2
The case was a 48-year-old male who underwent a successful big bubble technique. However, central DM it a good choice for application under a superficial covering layer (e.g., conjunctiva, amniotic membrane). [9] Anwar et al. described the use of fibrin glue to seal DM perforation in DALK. [10] They reported two cases of peripheral DM microperforation and concluded that the use of fibrin glue may reduce the need for air tamponade and subsequent awkward postoperative positioning. [10] In our series, we used fibrin glue to seal DM macroperforations up to 4 mm. Fibrin glue is considered a superior alternative to air tamponade in sealing DM macroperforations or any inferior DM perforations. Although superior and central DM perforations can be managed by air tamponade only, this measure carries the risks of pupillary block with high intraocular pressure, postoperative fixed dilated pupil, cataract, and posterior synechia formation. Leaving air in the anterior chamber at the end of the surgery with head positioning will promote the tamponade of DM, but intraocular pressure should be monitored closely after the surgery to avoid the abovementioned complications. Alternatively, inferior peripheral iridectomy will help to prevent pupillary block. When air is injected into the anterior chamber, we should avoid overinflation which may extend DM break further. It is advised to inject the air after securing the graft with four cardinal sutures to avoid enlarging the rupture site. If a DM perforation is encountered during trephination, a suture can be used to close the site of perforation and stromal dissection can be attempted from the opposite direction. The use of fibrin glue in this situation (case 1) will prevent rolling of the DM tear edge and minimize postoperative problems. Fibrin glue is a biodegradable material; hence, it gradually becomes translucent with time with no infiltration, inflammation, or vascularization. Furthermore, fibrin glue has been applied in the stromal interface of the donor cornea to facilitate adhesion during DALK without interface complications postoperatively. [11] [12] [13] DM detachment is a possible complication after DALK, and its occurrence increases with DM perforation. [6] Air or expandable gas such as SF6 can be used to reattach DM. In our series, two patients developed DM detachment on the 1 st postoperative day but spontaneously reattached within 2 days, whereas DM detachment occurred in one patient at 10 days postoperatively which was managed successfully with SF6 gas tamponade. No long-term complications associated with fibrin glue have been observed. Corneal vascularization developed in the fourth case secondary to a loosened suture 6 months postoperatively. Good visual acuity was achieved in our series of patients, which was comparable to other DALK patients without DM perforation. However, the fourth patient had some degree of amblyopia, which might explain his relatively poor BCVA.
To the best of our knowledge, external fibrin glue use in DM perforation has been reported only in two cases of peripheral microperforation during DALK. In our study, we reported its use in microperforation and macroperforation in addition to central and inferior perforations. In conclusion, fibrin glue is an effective method to seal DM micro\macroperforations during DALK, which reduces the rate of conversion to PK, preserving the advantage of DALK over PK.
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